Lipid based nanoemulsifying resveratrol for improved physicochemical characteristics, in vitro cytotoxicity and in vivo antiangiogenic efficacy.
Resveratrol, a dietary non-flavonoid polyphenolic phytoalexin, has gained attention in cancer chemoprevention. However, poor aqueous solubility and cellular bioavailability has limited its therapeutic application. We formulated a lipid based delivery system of resveratrol with self nanoemulsifying ability. Several edible and safe lipids, surfactants and cosolvents were screened for solubilization of resevratrol. Developed formulation comprised of Acrysol K 150 as a lipid and mixture of Labrasol and Transcutol HP as the surfactant system, as these components showed higher solubility. Pseudoternary phase diagram was constructed to identify the region of nanoemulsification. The formulations showed rapid emulsification with an average globule diameter; 85nm to 120nm and slight negative zeta potential. The nanocompositions exhibited cloud point above 55°C and were stable toward the gastrointestinal pH and thermodynamic stress testing. As compared to pristine resveratrol, the developed delivery system showed significant increase in vitro cytotoxicity in MCF-7 breast cancer cells. In vivo chick chorioallantoic membrane assay revealed enhanced antiangiogenic activity of composition with high lipid level. Briefly, lipid based nanoemulsifying resveratrol dramatically enhanced the anticancer and antiangiogenic activities, thus increasing its potential application in cancer chemotherapy.